Most of agricultural structures are consisted of complex components and exposed to various boundary conditions. There have been no ways to express those structures exactly for model experiment. As an alternative, 3D printer can produce any type of solid model. However, there are limited informations related to structural experiments using 3D printer. The object of this study gives the basic informations to structural engineers who try to use 3D printer for model experiment. When PLA was used as a supplier for 3D printer, the outcomes showed less heat deformation to compare with ABS. To test the material properties, two kinds of experiments (three-point flexibility test and compression test) were executed using universal testing machine. In three-point flexibility test, plastic hinge and its deformation were developed as observed in material such as steel. The behavior was in a linear elastic state, and elastic bending modulus and yield force were evaluated. In the compression test using unbraced columns with hinge-hinge boundary condition, the constant yield forces were observed regardless of different lengths in all columns with same section size, whereas the compressive elastic modulus was increased as the length of column was increased. The suggested results can be used for model experiments of various agricultural structures consisted of single material.
Ⅱ. 재료 및 방법 
SLA (Stereolithography)
Stereolithography is the oldest method used to create 3D-printed objects. It's the process by which a uniquely designed 3D printing machine, called a Stereolithograph apparatus converts liquid plastic into solid objects. SLA printers use computer aided design (CAD) files which must be broken up into layers (STL format) before being printed in three dimensions.
FDM (Fused Deposition Modeling)
FDM works on an additive principle by laying down material in layers; a plastic filament or metal wire is unwound from a coil and supplies material to produce a part. FDM printers use two kinds of materials, a modeling material, which constitutes the finished object, and a support material, which acts as a scaffolding to support the object as it's being printed.
SLS (Selective Laser
Sintering)
SLS uses high power laser (for example CO2 laser) to fuse small particles of plastic, metal or ceramic powder together, layer-by-layer, to form a solid model. SLS can produce parts from a relatively wide range of commercially available powder materials. These include polymers such as nylon or polystyrene, metals including steel, titanium, alloy mixtures, and composites and green sand.
LOM (Laminated Object Manufacturing)
Laminated Object Manufacturing is a rapid prototyping system that layers of adhesive-coated paper, plastic, or metal laminates are successively glued together and cut to shape with a knife or laser cutter. Objects printed with this technique are additionally modified by machining or drilling after printing. Typical layer resolution for this process is defined by the material feedstock and usually ranges in thickness from one to a few sheets of copy paper.
EBF3 (Electron Beam Freeform
Fabrication)
NASA Langley Research Center (LaRC) is the originator and world leader in Electron Beam Freeform Fabrication (EBF3) technology development. The operational concept of EBF3 is to build a near-net-shape metal part directly from a Computer Aided Design (CAD) file without the need for molds or tooling dies. It uses a focused electron beam in a vacuum environment to create a molten pool on a metallic substrate.
DMLS (Direct Metal Laser Sintering)
The technology fuses metal powder into a solid part by melting it locally using the focused laser beam. Parts are built up additively layer by layer, typically using layers 20 micrometres thick. This process allows for highly complex geometries to be created directly from the 3D CAD data, fully automatically, in hours and without any tooling.
3DP (Three Dimensional Printing)
An inkjet print head moves across a bed of powder, selectively depositing a liquid binding material. A thin layer of powder is spread across the completed section and the process is repeated with each layer adhering the the last. Material options, which include metal or ceramic powders, are somewhat limited but are inexpensive relative to other additive processes.
PP (PolyJet Photopolymer)
PolyJet 3D printing is similar to inkjet document printing, but instead of jetting drops of ink onto paper, PolyJet 3D Printers jet layers of liquid photopolymer onto a build tray and instantly cure them with UV light. The fine layers build up to create a precise 3D model or prototype. The 3D printer also jets a gel-like support material specially designed to uphold overhangs and complicated geometries. (Fig. 2) .
3D Solid Model
오토캐드를 이용하여 3D Solid로 제작된 모델은, 3D 프린 터의 표준 파일 포맷인 STL (STereoLithography) 파일로 변 환하였다. 이후 3D 출력을 위한 각각의 레이어를 생성하기 위 해서는 슬라이서 (Slicer)란 프로그램을 이용하여야 한다. 본 연구에서는 Ultimaker (
3점 휨 시험
탄성계수 
재료의 변형이 선형적으로 변하는 구간에서 최대 허용 응 력은 다음과 같이 계산할 수 있다. 
압축시험
앞에서 언급한 한계세장비는 장주와 단주의 구분을 위한 대략적인 값을 산출하기 위한 용도로, 정확한 계산을 위해서 는 실험을 통한 P-M 상관도를 이용하여 산출하여야 한다.
만약 기둥이 한계세장비 범위에 포함된다면 기둥의 파괴 양상은 단주의 특징을 보일 것이고 하중 변위 그래프로부터 탄성계수는 다음과 같이 계산할 수 있다.
Ⅲ. 결과 및 고찰 
Fill density에 따른 휨탄성계수의 변화
논리적으로는 fill density가 증가할수록 구조물이 외부에 서 견딜 수 있는 지표인 탄성계수는 증가할 것이다. 이와 관련 된 실험은 Table 2의 
휨에 대한 재료적 재현성에 대한 평가
Case 2와 3은 동일한 크기와 동일한 설정을 적용한 객체를 만들었을 때 서로 다른 객체들이 구조체로서 동일한 반응을 하는지를 알아보는 테스트이다. 6. Fill density에 따른 압축탄성계수의 변화 
